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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. | 


Some of Our Regular Contributors Include: 
Tom Marcellino (W3BYM), Gary Halverson (K6GLH), Joe Long 
(WA2EJT), David Ishmael (WA6VVL), Jeff Covelli (WA8SAJ), Mike 
Bittner (W6MAB), Rob Vincent (KIDFT), D.S. “Jeep” Platt (K3HVG), 
George Misic (KE8RN), Mike Murphy (WU2D), Larry Will (W3LW), 
Dave Gordon-Smith (G3UUR), Pat Griffin (AA4PG), Phil Legate | 
(ACGOB), Janis Carson (AB2RA), Joe Eide (KB9R) 


Editor’s Comments 


Once again I need to apologize for our long delay in shipping orders 
that have been waiting for a long time. My wife, April, was in the 
hospital for a month and I simply did not have enough time to take 
care of household and shipping chores, plus keeping this magazine 
going, and as a result once again we have a large backlog of shipping 
for the second time in 6 months. We will try to reduce it in the next 
few weeks and get everyone’s orders sent without too much further 
delay. 

In a recent ARRL Letter, a ham was showcased for “earning” his 
Worked All Continents award in just 6 minutes while lying in bed and 
using a cell phone. Apparently he was using a digital radio protocol 
known as FT8, where all an appliance operator needs to do is load 
software and push a button. Speaking for myself, all the ARRL awards 
I received are the product of rather hard work and commitment over 
many months, and they were an accomplishment I was proud of. 
Rewards for lying in bed, yacking on a cell phone, 
are hardly traditional amateur radio and I’m 
wondering if ARRL should now feature an award 
called “Yacked All Cell Phones?” Maybe this is the 
trend in this new era, I have no idea, but it leaves 
me uninspired. 

I hope everyone enjoys this issue. We are 
beginning a new multi-part article about the RCA 
Ampliphase AM transmitter design that might be 


useful as a future homebrew project. 


73, Keep Those Filaments Lit! NWODMS 
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The Geloso G 209-R Receiver, 
Plus a Bit of Geloso S.p.A. History 


By Dave Gordon-Smith, GZJUUR 
The Chalet 

Bell Road, Rockland St: Peter 
Attleborough, Norfolk 
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daveg3uur@gmail.com 


The only previous mention of Geloso 
equipment I can find in Electric Radio is 
an article on the G 222-TR transmitter 
by Dennis, KOEOO, back in November 
1992. That’s quite a long time ago, and 
Dennis finishes off his article with a 
general request for information about 
the company and its equipment. Nobody 
appears to have responded. | didn’t have 
any Geloso gear at the time, though | did 
have half a dozen Geloso knobs from a G 
210-TR transmitter in my junk box and 
one copy of the Bollettino Tecnico Geloso 
(n.69-70 autumn 1958) in my document 
archive, but that’s hardly a good basis for 
writing an article despite the tremendous 
amount of information packed into each 
Geloso technical bulletin. Figure 1 shows 
the front cover of my old copy of Bolletino 
Tecnico Geloso n.69-70. Notice the G 
212 transmitter on top ofa G 209 receiver 
in the picture. These old bulletins are 
worth collecting if you ever see any on 
offer as they're a mine of information on 
Geloso equipment. It’s also interesting 
to see how things are done in other 
countries. 

Anyway, jumping ahead several 
decades, I finally acquired a Geloso G 
209-R ham band receiver a couple of 
years ago. It was in quite reasonable 
condition cosmetically, though there was 
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a bit of rust in places and it was pretty 
deaf on all bands. In addition, looking at 
the front panel, there was one niggling 
thing that really stood out and shouted at 
me — someone had fitted a British-made 
knob on the mode switch and it didn’t 
look right! This control is in a very 
prominent position, just to one side of 
the main dial, and the style and shape of 
the replacement knob just looked 
Obviously a 
replacement mode switch had been fitted 
at some point and rather than enlarging 
the hole in the original knob, a previous 
owner had just fitted a British knob. 
Luckily, I had bought a few Geloso knobs 
from a radio rally (“hamfest’ to you guys) 
at Longleat House in Wiltshire back in 
the late 1980s, so was able to bore out the 
hole in one of them to a quarter of an 
inch and replace the non-standard knob 
with a proper Geloso one. The same 
seller was also the source of my one and 
only Bollettino Tecnico Geloso. Judging 
by the other things he was selling he'd 
parted out a G 210-TR transmitter, and 
was offering all the main parts at modest 
prices to any homebrewer who might 
want to try constructing some tube gear. 
Most of these items were manufactured 
by Geloso S. p. A.; the company made 
quite a wide range of radio-related parts 
up until about 1972. I recognised some 
of them because they'd been specified in 
a few of the transmitter construction 


completely wrong. 


articles I’d seen in British radio magazines 
throughout the 1960s when K.W. 
Electronics in England was importing 


and selling Geloso 4/101 and 4/102 VFO 
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Figure 1: Geloso Technical Bulletin n.69-70 
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modules and some of their other 
components, such as pi-network 
assemblies and front-end modules. 
Amongst other things, Geloso 
manufactured their 
transformers, and they’re quite unique in 


own power 
a couple of ways. The ones in the G 210- 
TR are a good example of the old type; 
the three separate power transformers 
along the back of the transmitter chassis 
all have multi-tapped primaries and can 
accommodate any AC supply voltage from 
110V right up to 280V. Yes, that’s right, 
280 volts! In later models, such as the G 
212-TR and G 222-TR, the designers 
tooka different approach and very cleverly 
balanced up the VA ratings of the three 
power transformers along the back of the 
transmitter chassis by using the filament 
transformer |. primary) Meas: Yan 
autotransformer for the other two, so 
again any AC supply from 110V to 280V 
could be accommodated. Why up to 
280V? I don’t know, as I’ve never heard 
of any country with a supply voltage that 
high. But, that’s what the Geloso circuit 
shows! This sort of cleverness can create 
a major problem for restorers, though, 
because the 275V and 600V HT 
transformers both have 160V primary 
windings with no other taps and you're 
really stuffed if the original Geloso 
filament transformer fails and you can’t 
get another one witha 160V primary tap. 
First, a Bit of Geloso History 

Giovanni “John” Geloso has quite an 
interesting personal history. He was born 
in Argentina to Italian parents on 10° 
January 1901. His family moved back to 
Italy in 1904 and Giovanni received his 
early education in Savona. After leaving 
school he set up a small company 
manufacturing electromechanical items 
of his own design, but at the age of 19 


decided to up sticks and go to America. 
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Once in the United States he got a job 
working for the Pilot eiecuie 
Manufacturing Company in New York 
and attended the Cooper Institute — 
formally known as the Cooper Union for 
the Advancement of Science and Art in 
Manhattan. After graduation from the 
Cooper Institute. in. 1923 qme" was 
appointed Chief Engineer of the Pilot 
Company by its owner and founder, 
Isidor Goldberg. In America he became 
known as “John Geloso” and used the 
Americanized version of his name on and 
off throughout his life. You'll find articles 
by him in Radio Design and Radio-Craft 
magazines during the late 1920s and early 
‘30s. Pilot made a great variety of radio 
parts and components; everything from 
variable capacitors, coils and dials to 
transformers, tube sockets and lamp 
holders. During the period from 1929 to 
1931, when the “Wasp” and later the 
“Super-Wasp” receivers were being 
developed at Pilot, there was a great deal 
of upheaval in the company caused by 
the need to expand and move their 
manufacturing facilities to another, larger 
factory. This, anda very bad winter during 


the move, caused Pilot some financial 


ITALIA 


John Geloso’s 1932 Logo 
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difficulties. Whether this influenced John 
or he just wanted to go home is uncertain, 
but he returned to Italy towards the end 
of 1931. 7 

He had gained a great deal of 
manufacturing experience at Pilot and 
used this knowledge very effectively to 
manufacture a wide range of radio 
components and parts in Milan, where 
he set up his new factory. Initially, John 
anda couple of locally recruited engineers 
developed a range of components for 
receivers and amplifiers, which are 
described in his first Bollettino Tecnico 
S. A. J. Geloso published in February 
1932. The bulletin only describes a 550 
kc/s to 1500 kc/s broadcast receiver and 
a 5W amplifier, but it’s evident from the 
parts lists for these two products that 
most, if not all, of the parts were made by 
Geloso, except for the tubes. By the end 
of the ‘30s their product line had increased 
to include speakers, audio output and 
power transformers, switches, knobs, 
turntables, pick-up arms, IF transformers, 
receiver front-end modules, vibrator 
power supplies and even electrolytic 
capacitors in addition to their range of 
broadcast receivers, amplifiers and public 


address systems. 

John Geloso was very pro-American 
and anti-fascist, which caused him a few 
problems with the ruling fascist party 
prior to and during WWII. He managed 
to avoid manufacturing any military 
equipment for them, but it was inevitable 
that some of his very wide range of radio 
parts and components would find their 
way into the military equipment made by 
other companies. His only direct 
involvement with the Italian war effort 
appears to have been related to the 
development of microphones for 
underwater voice communications 
between Italian Navy ships and their 
submarines in the early part of the war. 
Maybe this was the price he had to pay to 
avoid having to make any radio sets for 
the Italian military. However, he wasn’t 
able to ride out the war by making a few 
small concessions to the fascists. 
Unfortunately, around the time that 
America entered the war, he was 
denounced as being an American by a 
local fascist and had to flee Milan to 
avoid internment, or worse still if he'd 
been charged with spying. I believe he 


survived the war hiding out on a farm in 
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a remote region of Italy. 

The Geloso Company really took off 
after the war, following all the new trends 
in radio and electronics; adding to their 
range of broadcast sets and amplifiers, 
and also developing wire and later tape 
recorders, record players, I'V sets, an 
even wider range of electronic 
components and, eventually, some 
amateur radio equipment. This seems to 
have happened around the time John got 
his own transmitting licence (I1JGM) in 
1951. It’s interesting to note that he used 
the name ‘Giovanni’ on his licence 
application rather than “John”, though 
most of the time he used the initials JG 
rather than GG in company logos and 
badges. The first Geloso amateur radio 
product was the G 210-TR. This 
transmitter and some of the parts used in 
it, such as the 4/101 VFO exciter unit 
and 4/110 pi-network switch assembly, 
were promoted as new products in 1951. 
More amateur equipment followed 
throughout the “50s and “60s, as shown 
in table 1. Transistor radios were also 
added to the range of Geloso broadcast 
receivers in the late ‘50s and the 
appearance and styling of most Geloso 
products changed to a more modern look 
in the ‘60s. Initially, in the early “60s, 
this change just amounted to a re-styling 
of the knobs and the use of clear plastic 
meters rather than the traditional ones 
with black bezels, but later the rounded 
cabinet with removable perforated centre 
section was discarded in favour of the 
more angular cabinet used on the G4/ 
216 receiver. You'll notice from the 
equipment list that the last amateur 
product was the G4/220 general coverage 
receiver, introduced in 1968. John Geloso 
died the following year, in 1969. The 


company then struggled on for a further 
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3 years, but no successor had been 
groomed to take over the business and 
the company was wound up in 1972. 
Later, Geloso S.p.A. was bought by — 
another Italian company just to use its 
good name and the trust Geloso had 
built up over the years. But, that didn’t 
last long and the Geloso name only lives 
on now because of the old Geloso 
equipment lovingly restored and used by 
vintage enthusiasts. 
Geloso Receivers and the G 209 

The first amateur band receiver 
produced by Geloso was the G 207 in 
1952. This covered 80M through to 10M, 
including the old 11M band, and in 
addition to the usual AM detector also 
had one for NBFM — some European 
stations were using FM on 10M even 
back then. The G 207 went through 
several re-incarnations over the course of 
a few years, ending up as the G 207-DR 
in 1956. In early 1958 it was superseded 
by the G 209-R, which is a 14-tube 
receiver with selenium rectifiers in the 
HT and bias supplies. The tube count 
includes an 0A2 voltage stabiliser and an 
Amperite 6H6 ballast tube — the plate 
voltage of the main oscillator, the BFO 
and the product detector are all stabilized, 
as is the heater current to the main 
oscillator and BFO tubes. It’s interesting 
to note that the power transformer in the 
G 209-R only has taps for 110 to 220V, 
so why does the matching transmitter go 
up to 280V? Who knows? 

Figure 2 shows a block diagram 
indicating the signal flow and the tubes 
used for the different functions in the G 
209-R. The receiver covers the usual 80M 
to 10M amateur bands as well as the old 
11M band (26.0-28.0 Mc/s). It’s a dual 
conversion design with a first IF of 4.6 
Mc/s, which gives pretty good image — 
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Figure 2: The Geloso G209-R block diagram, drawn by G3UUR, April 7, 2020. 


rejection, even on the higher bands — 
ereater than 70 dB. The RF amplifier 
(GBAG), local oscillator (12AU7) and 1* 
mixer (6BE6), plus their associated coils, 
are all part of a switched coil pack 
(Gruppo RF N.2619) built on a small 
aluminium sub-chassis that Geloso also 
sold separately to home constructors. The 
6BE6 is used only as a mixer, and the 
oscillator function is performed by one 
half of a 12AU7, the other half being 
used as a buffer. There are only quite 
small differences between the N.2615 
and N.2617 coil packs used in the earlier 
G 207-CR and G 207-DR models and 
the one used in the G 209, whereas the 
early version of the G 207 receiver had an 
N.2606 front-end unit with just a single 
6C4 oscillator and no buffer feeding the 
6BE6 1* mixer. 

Returning again to the block diagram 
in figure 2, note that another 6BE6 (V4) 
is used in the 2" mixer position along 
with the a second 12AU7 (V5) providing 


separate switchable crystal controlled 
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oscillators on 4133 and 5067 kc/s for 
USB and LSB conversion to a second IF 
at 467 kc/s. This is a major improvement 
over all versions of the G 207, which had 
free-running second 
oscillators. The 2° mixer is followed by 
a single crystal filter operating at 467 kc/ 
s, which can be switched out in the widest 


conversion 


selectivity position. It provides 4 narrow 
bandwidths for SSB and CW with the 
ability to notch out adjacent channel 
interference using the phasing control. 
After the filter, there are two stages of IF 
amplification (V6 and V7) at 467 kc/s 
before the detector and noise limiter 
stages. A third 6BEG6 (V9) is used as a 
product detector for CW and SSB, the 
beat signal being provided by the triode 
section of a 6T8 (V8B). The diode 
elements of the 6T8 provide the AM 
detection and AGC functions while a 
GALS double diode (V10) acts as a self- 
adjusting noise limiter on all modes. 
Speaker output is provided by a 6AQ5 
(V12) driven by half ofa 12AX7 (V11A), 
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Figure 3: The Attractive G 209-R at GBUUR 


the other half (V11B) being used as a 
marker oscillator on 3.5 Mc/s. 
Construction and Layout 
Figure 3 shows the rather pleasing front 
panel layout of the G 209-R. The panel 
measures 19 inches wide by 8.75 inches 
high and is made from eighth-inch thick 
(3.2mm) aluminium plate — cabinet 
dimensions are 20 inches wide by 10 
high and 10.25 deep. The main dial is a 
standard model from the 1640 series 
(1649 scale) with a string reduction drive 
of nearly 80:1 — my G 209 requires 
around 39 turns of the tuning knob to 
traverse a full sweep of the calibrated part 
of the dial. The official information states 
itis 46:1, but I suspect that’s an error and 
whoever wrote the manual meant 40:1 
not realising that the tuning capacitor 
only rotates 180R” and the reduction 
ratio is really double that. Notice how 
the controls are grouped together 
according to their function within areas 
of a contrasting light colour compared 
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with the darker background colour. The 
three controls below the central dial are 
the main tuning knob on the left, the 
band selector switch in the middle and 
the antenna trimmer on the right. The 
group of four knobs on the far right of 
the main dial are the mode selection 
switch, noise limiter level, BFO pitch 
and RF/IF gain. On the left-hand side of 
the main dial is the S meter and under 
that the tone control, which can be very 
useful when receiving weak, noisy signals. 
The two controls below this are the 
selectivity switch and crystal filter phasing 
control. There are 5 levels of selectivity, 
four crystal positions and one non-crystal. 
The AF gain control is on the far right 
next to the headphone socket. 

The receiver is remarkably light 
considering the case and chassis are made 
of steel. Geloso state that the shipping 
weight is 38 pounds, but the G 209-R 
alone weighs only 33 pounds. Its 
robustness and strength are due to the 


June 2021 


Figure 4: Top Cover Removed 
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Figure 5: The G 209-R is shown out of its cabinet. 
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way it’s constructed out of light-weight 
channelling, welded at the corners and 
braced by the sides. The inverted-U- 
shaped central top section of the case is 
made from perforated steel and is easily 
removed for access — see figure 4 for a 
view inside the set with this top section 
removed. All of the plug-in parts like 
tubes and quartz crystals can be replaced 
quite easily with this cover removed. It 
also provides easy access to the S meter 
potentiometer, which is sandwiched in 
one corner amongst the 467 kc/s IF 
transformers and the second IF amplifier 
tube, V7. 

Figure 5 shows the G 209-R out of its 
cabinet and provides a much better pic- 
ture of the chassis layout viewed from the 
rear. The power transformer is the domi- 
nant feature on the left-hand side with 
the 0A2 HT stabiliser and Amperite GH6 
filament current regulator to its rear. 
The power lead entry, voltage selector 
and fuse holder are all grouped close 
together on the rear apron near the power 
transformer. The HC/6-U crystal is 
clearly a replacement for the original PT- 
243 3.5 Mc/s marker crystal. Many of 
the other major components above chas- 
sis and the connections along the rear 
apron are labelled so you can identify 


Geloso’s Logo from the 1960s 
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them easily. That muting socket looks 
remarkably like an old-fashioned crystal 
socket to me and, indeed, one of my old 
FT-171-B crystal cases fits it quite well. 
The metal cover over the main tuning 
gang is the main feature-in the centre of 
the picture with the black plastic drum of 
the slow-motion drive visible against the 
erey background of the front panel. The 
G 209-R has an input impedance of 
300&! and the tag strip in the centre of 
the rear apron provides a means for con- 
necting 300 ohm twin feeder direct to 
the set, if desired. Alternatively, the co- 
axial socket above the tag strip can be 
used for connecting an unbalanced an- 
tenna, if you've got the right Italian co- 
axial plug that is! 

Figure 6 provides a general view 
beneath the G 209-R chassis. The main 
feature in the centre of this photograph is 
the Gruppo RF N.2619 front-end 
module. There should be a bottom plate 
on the front-end module with legends 
indicating which sections are for the 
mixer, antenna and oscillator, and which 
trimmers tune which bands. The one on 
mine is missing, though someone has 
kindly labelled the coils and trimmers to 
indicate which bands they adjust. The 
LF choke mounted on the rear apron just 
below the front-end module in the picture 
is for HT smoothing. To the left of that 
choke, and mounted perpendicular to 
the rear apron, is the coil for the 4.6 Mc/ 
s trap. To the right of the front-end 
module, the variable capacitor visible 
there is the antenna trimmer and the 
screened compartment in the upper left- 
hand corner of the chassis, immediately 


behind the front panel, is the IF filter 


Figure 6, Right: This is a general view 
beneath the G 209-R chassis. 


June 2021 


14 


June 2021 


Electric Radio #384 


assembly. As you can see, the underside is 
quite spacious and easy to work on. 
Performance 

The G 209-R seems amazingly lively 
on the HF bands, although the sensitivity 
is quoted as the usual “better than 1pV 
for 6 dB signal to noise.” After a warm- 
up period of about 30 minutes the drift 
on 10M is low enough to hold a CW 
station in tune on the narrowest selectivity 
setting for some time. A dial set control 
allows the receiver to be calibrated at the 
lower band edges using the built-in 3.5 
Mc/s marker oscillator. There are 5 
selectivity settings and 7 tuned circuits in 
all at the second IF of 467 kc/s. On the 
widest selectivity setting, marked 0, the 
bandwidth is approximately 5 kc/s at 6 
dB down. In selectivity positions 1 
through 4 the crystal filter is switched in 
and the phasing control can be used to 
notch out the image signal to some extent. 

There is a 500 ohm winding on the AF 
output transformer for use with 
headphones and this is tapped at the 
lower end for a 3 ohm speaker. In the 
widest selectivity position AM sounds 
pretty good on a 10-inch speaker and up 
to 2.5 watts are available if required — the 
specification states that 1 pv should give 
1 watt out. The knob immediately below 
the S meter — refer to figure 3 — is the 
TONE control. Rotating this clockwise 
brings in more and more top cut on the 
audio and twisting it anti-clockwise from 
its resting position switches on the 3.5 
Mc/s calibration oscillator. Quite an 
interesting operational feature is that the 
second conversion oscillator is switchable 
between two crystals, one 467 kc/s above 
the first IF and the other 467 kc/s below, 
so that the sideband can be inverted 
without moving the frequency of the 
carrier insertion oscillator (BFO). The 
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latter is variable over approximately 3 kc/ 
s, giving roughly 1.5 kc/s either way 
about the central position, which is set to 
coincide with the crystal frequency on 
the narrowest setting (position 4). There 
are 3 marks either side of the central 
position, so it’s possible to set the beat 
frequency in the range 500 to 1000 c/s 
quite easily. , 

The amateur bands on the G 209-R 
dial vary in extent from 300 kc/s on the 
40M range to 1700 kc/s on 10M 
Therefore, the slow-motion tuning rate 
not only varies between the low end of 
each band and the high end, but also 
from one band to another. For example, 
on 80M the tuning rate is around 12 ke/ 
s per turn at 3.5 Mc/s and 17 kc/s at 4 © 
Mc/s. On 29 Mc/s it’s about 100 ke/s per 
turn, which is alright for AM but quite 
tricky for CW. The main tuning dial 1s 
marked in 10 kc/s intervals on the 80, 
40, 20 and 15M bands, but these steps 
increase to 50 kc/s on the 10 and 11M 
bands. 

The Bollettino Tecnico Geloso 

This very handy publication includes 
descriptions and circuits for many of the 
Geloso products from radio and TV to 
public address and HiFi. The n.69-70 
copy of the bulletin I have includes the 
circuits of the G 212-TR and G 222-TR 
transmitters as well as the G 209-R 
receiver. The text on each page is split 
into 2 columns, one giving a description 
of the receiver in Italian and the other in 
English, so you don’t have to know any 
Italian to follow the circuit details and 
operating instructions. There are a host 
of Bollettino 
publications available on the web, but 
the ones covering products other than 


Tecnico Geloso 


the amateur radio ones are exclusively in 
Italian — there is no split column — 
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[Editor’s Inclusion: Here is a typical Geloso broadcast band 
transistorized portable from the 1960’s era.] 


explanation of the equipment in these. 
The ARI in Milan (https:\\arimi.it) have 
a good selection on their site and so does 
my old favourite https:\\archive.org the 
international archive of books, magazines 
and other documents, such as government 
reports and old amateur radio callbooks. 
Other Geloso Equipment 
_ The same style of cabinet used for the 
G 207, G 209, G 210, G 212 and G 222 
was also used for the G 1510-C and G 
1520-C AM tuner/amplifiers. The 
receiver sections of these units tune the 
short waves as well as the long- and 
medium-wave broadcast bands. In fact, 
they cover from 10M right the way 
through to 190M, which includes 160M, 
of course. Since they were designed for 
AM reception only, and intended for use 
in schools, colleges and factories, they 
have no BFOs. Geloso also made a range 
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of public address amplifiers and the basic 
building blocks of their PA systems were 
100W amplifiers, such as the G 279-A 
and G 280-A which used push-pull 
EL34s, and these might make a good 
basis for a medium power modulator, if 
you fancy incorporating some Geloso 
equipment into your vintage station. 
Their home stereo systems are relatively 
low power and make extensive use of 
EL84/6BQ5 tubes in push-pull. Anyway, 
even if you have absolutely no intention 
of adding a bit of Geloso gear to your 
vintage collection, you might find that 
reading through a few old copies of the 
Bollettino Tecnico Geloso is an enjoyable 
way of passing an afternoon or two. 


Lt 
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The Importance of Preventing 
Switching Damage in Our Vintage 
Equipment 


Hello Ray, 

First of all, I want to comment on the 
editor’s note you published on page 22 of 
the April issue #382 wherein you list a 
nomograph on an R-C snubber, but first 
a bit of history. 

Back in the 1970s, as I remember it, I 
built the first licensed 2 meter repeater 
that ever existed in the state of Montana. 
I was living and working in Missoula, 
Montana at the time. 

I had been given an NDB transmitter 
that came from our local airport. That 
transmitter contained some very high- 
quality transformers and chokes in the 
power supply and I used those to build a 
power supply for my repeater. 

Due to matters that I no longer 
remember, I chose to switch the primaries 
of the power transformers when 
transmitting, rather than to try to switch 
the positive DC high voltage. I suspect 
now that I did that because I didn’t have 
any HV-rated relays. 

Anyway, after testing, and installing, 
the repeater on a 10,000 foot mountain 
at the site of one of our local TV stations 
where I worked, the repeater would 
repeatedly fail. When trouble-shooting, 
I discovered that the diodes I had used in 
the rectifier circuit of the HV supply had 
shorted, blowing the fuses I had installed. 
I could find no cause for this, so would 
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replace the diodes with two or more diodes 
where I had at first installed one, would 
replace the fuse, test the repeater and 
then reinstall it. 

Within a few days, the same thing 
would occur, and I would have to take 
another trip up the mountain to fix the 
problem. 

After several weeks of this, I then 
decided to take a careful look at the DC © 
output of the power supply HV with an 
oscilloscope when switching and 
discovered that whenever the circuit was 
opened when switching off, there was a 
HUGE spike, obviously blowing holes in 
the diodes. As I remember it now, the 
spike was something like greater than 10 
kV. There was no way I could install 
enough diodes in series to handle this. 

What was obviously happening was 
that the very low internal resistance of 
the power transformer and choke were 
causing the outputting of this huge spike 
on the collapse of the magnetic field 
when the circuit was opened. 

I then examined all the handbooks I 
had in the shack at that time, never 
finding even one mention of this issue in 
any ARRL handbook, but finding in a 
rather obscure place in an RSGB 
Handbook I had, a rather strange formula, 
based on the transformer or choke 
resistance and the voltage involved for 
calculating both the resistor and capacitor 
values for an RC snubber that would 
“snub” the spike resulting from the — 


collapse of the magnetic field involved. 
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Building and installing the necessary 
snubbers completely fixed the problem 
for my repeater. Looking at the output 
with an oscilloscope showed that previous 
huge spike had been reduced to only a 
few volts. Later on, I found a similar, but 
different formula for the same purpose in 
a GE Ham News. 

I never did see that nomograph you 
published, but that would most certainly 
be far easier to implement than either of 
the two formulas I have, and I can most 
certainly attest to the value of using those 
R-C snubbers. They really worked for 
me. Use of such would probably prevent 
the damage to both the HV switching in, 
say, the DX-60’s mode switch, and the 
power transformers that eventually fail 
in, say, the DX-35, or any other rig 
where the HV center-tap is switched to 
go to standby. 

I firmly believe that if R/C snubbers 
had been incorporated in our rigs to 
begin with, where appropriate, damage 
caused by switching transients would have 
been completely eliminated. No more 
ruined power transformers by switching 
center-taps, and no more damaged mode 
switches by lifting transformer center- 
taps from ground when going to standby. 
It should be emphasized that the arc 
occurs when the circuit is opened, and 
not when it is closed. It is due to the 
sudden collapse of the magnetic field 
into an essentially infinite impedance 
that causes the problem. 

Anyway, I hope you find this incident 
interesting. I have never forgotten it. 

Interpreting what I saw using the 
‘scope, coupled with the fact that the 
spike did not always occur, helped me 
come to the conclusion that it depended 
on where in the AC cycle the switch-off 
occurred. I don’t know about you, but I 


can’t opena switch in 1/60th ofa second. 
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If we could, reliably, open our switches 
when the AC wave crossed the zero point 
we would not have this problem, but that 
is impossible as far as I know. 

I cannot find my RSGB Handbook at 
the moment which discusses switch-off 
transients and how to handle them. I 
have several editions of Terman’s book, 
and none of those even mention the 
possibility of such a problem. I have not 
yet looked at my Henny’s handbook. I 
also have not yet looked through my 
collection of GE Ham News, or RCA 
Ham Tips, but one of those has a formula 
for calculating the necessary R and C 
values. The R values depend on the 
resistance (not impedance) of any 
inductor or transformer in the circuit for 
calculation purposes. I cannot remember 
what the C values depend on. 

I remember that the two formulae I 
had were NOT easy to use. One had to 
assume some starting value for either R 
or C, C being the easiest one to start 
with. Also, as I remember it, the formulae 
included some sort of resonance issue, 
but again, I don’t remember the exact 
details. 

I did some searching on the web, but so 
far, strangely, have not found any 
mention of “switch-off transients,” 
although I did find some discussion of 
similar things. I found two sources of 
calculators on the web that can do the 
work for us, and although both are geared 
towards handling those transients within 
solid-state circuits, they can be 
“interpreted” to help us too. Here is one: 


https://www.daycounter.com/ 
Calculators/Snubbers/Snubber-Design- 
Calculator.phtml and here are two others: 

http://paulorenato.com/index.php/ 
electronics-diy/197-re-snubber- 
calculator-spreadsheet 


I haven’t yet tried any of these. 
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For our purposes, I suspect the 
nomograph you published will completely 
suffice. 

have just been through many, many 
pages on the net, and have found exactly 
zero instances of even a bare mention of 
switch-off transients in our vintage 
equipment, yet, from my experience, this 
is an important field which we should 
have addressed many, many years ago. 

I will repeat another factor I mentioned 
in passing: it is perfectly clear to me that 
the better the quality of the transformer 
or choke involved, the worse this problem 
is. In other words, the lower the resistance 
of the transformer or choke windings, 
the bigger the switch-off spike. 

Secondly, I thank you very heartily for 
publishing that very interesting and useful 
circuit on the Linear Amplifier Loading 
Indicator. | plan to build one and install 
it in an SB-200 I have loaned to a friend. 
For some reason that I don’t understand, 
he cannot properly load the amp. He 
doesn’t “get” the dip-and-load manner 
of adjusting his amp correctly. This circuit 
will most definitely help him with that 
exercise. 

vy 73 for now, Ken, W7EKB 

Editor’s Note: Ken is right about the 
unusual non-mention of surge damage 
in the ham publications, or in Henney’s 
or Terman’s professional textbooks. The 
only mention I can find is in my 14th 
Edition of the Standard Handbook for 
Electrical Engineers where it discusses 
switching operations in an electrical 
substation and how switching transients 
can exceed 5 times the per-unit line 
voltage. To avoid switching damage, 
special breakers are used that incorporate 
resistor pre-insertion techniques as 
snubbers, among other discussions. 
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For the benefit of newer readers, here is 
the important nomograph that appeared 
in April 2021 ER #382. 


Dear Ray: 

I read with interest the excellent article 
on the Gertsch FM-3 frequency meter by 
Joe long (WA2EJT). It brought back 
many memories of when, years ago doing 
marine radio servicing, how much I used 
frequency meters. This was in the ‘60s 
and I was pretty young back then (my 
late teens/very early ‘20s) While going to 
technical school and college I worked 
part time servicing many marine and 
mobile radios as I had at that time my 
second class license. (I got my second 


class at the early age of 18, which was at 
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that time about as early as you could to 
take the test.) I had graduated from High 
School that summer and was awaiting 
enrollment into a. two year technical 
school, When I showed up, they were 
pretty surprised I already had my second 
class ticket.) Anyway, servicing marine 
radios in the Rhode Island area was a 
pretty active business and qualified people 
with a 2" class license were not exactly 
plentiful. Our clients were, besides 
municipalities, pleasure boats, ferries, 
sport fishing vessels, ocean racing yachts 
and offshore fishing vessels, which as I 
recall they were pretty demanding. I made 
quite a few service calls at all hours of the 
night and early morning as the boars 
were getting ready to head out to the 
fishing grounds. I was young and willing 
to work part time and unusual hours as I 
was single and still lived with my parents 
so I did not need a lot of money and had 
a very flexible lifestyle. It worked out 
well for me. 

I spent a lot of time using various 
brands of frequency meters from old 
BC221s, to LMs, Lampkin 105Bs, as 
well as several others I cannot remember. 
It was not until later when I worked on 
VHF-FM radios that I ran into the 
Gertsch. These were pretty expensive back 
in their day and the owner of the shop 
thought twice before sending you out on 
a call with a piece of equipment that was 
worth more than the service van you were 
driving. Anyway, I used a lot of frequency 
meters back in those days. 

The Gertsch FM-3 was a real precision 
piece of equipment and extremely 
accurate. I later used URM-23s to take 
on the road because they came by way of 
the surplus markets and were much more 
rugged and better took the beating, 
rattling around in back of the service 


van. 
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I still have several BC-221s of various 
pedigree, a Lampkin 105B and a URM- 
23 and a Gertsch FM-3. All work very 
well and I use them from time to time 
because you sometimes cannot get enough 
level to drive a counter. (Though some of 
my newer counters do not suffer from 
such maladies anymore. 

One thing a frequency meter is good 
for is determining the exact frequency of 
a GDO at the dip frequency. You need 
patience to get an accurate reading. 
Patience was prime requirement for using 
a frequency meter! 

It was difficult trying to explain to a 
seller that his frequency meter he was 
trying to sell was useless without the 
calibration book. It was useful in some 
applications, but asa precision frequency 
that 
calibration book with its matching serial 


measuring device, without 
number, is just so many pounds of 
electronics. 

One of the best frequency meters I had 
every owned was an FR-4U. Itis extremely 
accurate throughout its range. However, 
this was only useful from 0.1 MHz to 20 
Miz. Whens al aisay 


incorporated a tuned preselector and 


“usefule nit 


amplifier that worked very well for weak 
signals. They could be used on harmonics 
and made excellent signal generators, and 
were useful as a chirp detector for CW 
transmitters, especially those using 
frequency mixers where the VFO was 
mixed with other frequencies and 
heterodyned to useful frequencies. I sold 
my FR-4U back in the late 1970s but 
recently have been able to locate another. 
The owner and I just need to get together 
and strike a deal. This has recently been 
difficult to accomplish. 73, Rob Vincent, 
K1IDFT 
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Using the Military 
MD-522/GRC Modem in 
Amateur Radio RT TY 


By Ron Boltz, K3TZJ 
rboltz@rattrig.com 


My last article was on using the UGC- 
74 series of communications terminals in 
amateur radio RTTY as interest has 
increased with the military radio 
collectors. This article describes the 
modem that was designed about the same 
time frame as the UCG-74 and mainly 
used in mobile radio teletype shelters, or 
RATT, with the GRC-106 radios. It was 
also used on voice grade telephone land 
lines as well as microwave relays as it uses 


AFSK or “audio frequency shift keying” 


and if you can transmit the tones, you 
can communicate. The modem was used 
to send and receive with both mechanical 
machines as well as the somewhat later 
electronic UGC-74 and possibly others. 
Most any transceiver or transmitter that 
has upper sideband can use this modem 
for military standard RTTY, if interfaced 
properly. 
History 

The first manuals are dated 1967 and 
cover both the “plain” model and the “A” 
model. The modems do not appear in my 
schoolbooks, from my time in the Signal 


Corp. My books have dates of 1965 and 


Figure 1: Front Panel View of the “A” Model MD-522/GRC RTTY Modem 
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1966. It’s not known 
by me why both the 
early “plain” and the 
later “A” models are 
both dated the same as 
the order numbers 
show the “plain” being 
Dubie year earlier. 
Figure 1 shows an “A” 
model. The “plain” 
model was built in 
limited numbers and 
not many survived to 
the surplus market. 
There area few module 
differences between 
models and _ even 
within models. 
Connector differences 
won tallow modules to 
be used in the wrong 
set. These modems 


es te much Figure 2: A Typical “Stack” of RTTY Equipment at K3TZJ 


Power On/Off 


‘ Model Differences 


On Mode Switch 


Toggle Switch 


One Way/Duplex Switch 
Normal/Reverse Switch 

Auto Mark Hold On/Off Switch 
Squelch 

DC Loop 1 Selection 

DC Loop 2 Selection 

Scope Intensity 


Table 1: This chart compares model differences between the 522 and 522A. 


Right Side of Front Panel 

Behind the Configuration Door 
Behind the Configuration Door 
Behind the Configuration Door 
Behind the Configuration Door 
Behind the Configuration Door 
Behind the Configuration Door 


Upper Left on Front Panel 
Upper Left on Front Panel 
Does Not Have 

Does Not Have 

Internal on Loop Module 
Internal on Loop Module 
Front Panel Under Scope 


removed from active service about 1990 
with some still used by Reserve and 
National Guard for a few more years. 
Differences Between Models 
Both models are 27.5 VDC nominal 
input at about 3 amps. They also have the 
same weight (36 pounds) and case 
dimensions and fit on the early MT-315 
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mount and the later MT-3140. They are 
designed to be stacked with similar 
equipment like the AN/GRC-106 
components RT-834 and AM-3349, and 
is always in the bottom of the stack, see 
figure 2. All external connections are 


identical between models. Both generate 
1575 Hz mark and 2425 Hz space tones 
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PTOGA-12-3P | MODEM M0-522(*)/GRC 


PTO6A-12-10P 
\ 
AUDIO 
GRD 
KEYLINE 
GRD 
MIKE RETURN 


TTY OUTPUT 


CX-10519/G RADIO SET AN/GRC-106 


Figure 3: The Interface Connections 


for 850 Hz shift and 2762.5 Hz mark 
and 2847.5 space for 85 Hz shift. Both 
operate diversity, simplex, or duplex with 
an additional receiver and terminal. 

Differences between the “plain” and 
“A” model are mostly external with 
control differences and a few internal 
module and configuration differences. 

Connections and Settings 

Since we don’t need to be concerned 
about operating in duplex mode, 
connections are very simple. The 27.5 
volt DC power connector is the same as 
used on many GRC and VRC equipment 
of the same era. It’s a 4-pin female the 
same as used on the GRC-19 and the 
GRC-106 sets. They do not have a 
number designation like so many 
connectors, other than MIL-DTL- 
55181, which covers the entire series. 
They are available from many surplus 
sources and surplus cables with 
connectors are also common. Positive (+) 
is on pins “A” and “B” and negative (-) to 
pins (Cyand? DY” DOE LOOP NO; ly to 
connect to your terminal or mechanical 
printer, is used for simplex or in military 
terminology, OWR or one way reversible. 


The loop is 120 VDC and selectable for 
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20 or 60 mA. The connector needed is 
a PT06A-12-3P and the clamp is a 10- 
101980-123. Loop positive (+) is on 
pin “A” and negative (-) is on pin “C” 
with system ground on pin “B.” Audio 
and key-line connections from a 
transceiver are on the connector labeled 
“RCVR TRANS AUDIO.” If you are 
interfacing to the GRC-106 you need 
cable CX-10519/G that will do 
everything you need. This cable is 
available from Fair Radio as of this 
writing. If not available, you can make 
a cable using a connector PTOGA-12- 
10P with clamp 10-101980-123 and a 
common U77 GRC audio connector 
and follow figure 3 for connections. If 
you need to make this cable for another 
radio the connector on the 522 audio in 
from the radio is on pin “A” with return 
on pin “B” and audio out to the radio is 
on pin “J” with return on pin D”. Key- 
line, if needed is on pin “F”. Common 
ground is pin “B” “E” or “H-) Figure? 
also shows these connections. 

The configuration details listed here 
are for the 522A as that is the most 
common set. Configuration for the 522 
“plain” is similar, with few exceptions, 
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NSK TUNED 
CORRECTLY 


Figure 4: Scope Patterns for Correct Tuning 


as detailed earlier. If attaching to the 
GRC-106, you should move the 
microphone and speaker to the MD-522 
mike and speaker connections. Set the 
AUS OMAMARK we HOLD ton ON: 
RECEIVE to NORM, and SQUELCH 
SENS fully counterclockwise, the DC 
LOOP 1 to the current you are using and 
the Scope Intensity full clockwise. Before 
powering up, make sure the RCV/SEND 
switch is on RCV and you set the small 
switch to ONE WAY. After powering 
up, set the METER FUNCTION switch 
to DC LOOP 1 to verify you have loop 
current. You are ready to receive so when 
you tune to a RTTY station with 850 
shift mark low, first set the MODE 
SELECTOR to 850 Hz and the Meter 
Function switch to RCV LEVEL. Then 
adjust the volume on the receiver till the 
meter registers in the RCV LEVEL range. 
You can adjust the speaker AUDIO GAIN 
on the modem to suit. (Note: If using the 
522 “plain,” the loop current setting is 
internal on top of the battery module. 
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Both models also have the ability to use 
external loop power by a switch setting 
internally on top of the battery module.) 

Now adjust the BFO for the proper 
crossed ovals on the scope as in figure 4 
that shows 850 Hz shift, FSK, on the left 
pattern and 85 Hz shift NSK, on the 
right. The mark oval is lower left to 
upper right. You may not always get a 
perfect pattern as the sending station 
may have the shift tones a bit off 
frequency. The BFO oscillator will drift 
as the set warms up so you may need to 
readjust later. Your terminal should now 
be printing. If not printing and no 
deflection on the meter if either LOOP 1 
or DISCRIMINATOR is selected, try 
turning MARK HOLD to OFF. To 
transmit with the GRC-106 just toggle 
the SEND-RCYV switch to send making 
sure the 106 is set to FSK first. For other 
sets, you still need to toggle to SEND and 
key your set. You can also toggle from 
RCV to SEND remotely using J5, the 
AUXILIARY connector on the front 
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panel. You only need wire from pin “E’, 
key-line, and pin “B’, ground. The 
connector you need for the auxiliary jack 
is a PTOGA12-10PY. You must have the 
“PY” suffix. A single pole switch or other 
contacts only need to short these two 
wires to Send. The front panel Send-rcv 
switch must be in the RCV position for 
the remote switch to work. As noted in 
my article on the UGC-74 terminal, 
connecting the key-line wire to the UGC- 
74 Data jack pin “R” and the ground 
wire to pin “T” will allow you to use the 
Transfer switch on the UGC-74 front 
panel to key the modem, which in turn 
will key the transmitter. It’s a nice way to 
control the operation with one switch. 
Testing 

Since not much MIL-188 RTTY is on 
the air for testing, you can test your 
modem and printers or terminals with 
audio files and a computer and even a 
smart phone. Obtain an extra RCV- 
TRANS-AUDIO input connector, as 
listed above, and a standard 3.5 mm 
headphone plug with cable. Wire the 
input connector to the 3.5 mm plug “tip” 
wire to input connector “A” and plug 
“ring” wire to input connector “B”. You 
can find RTTY audio test files on my web 
site, Www.rattrig.com, in the manuals 
page. All the files are Baudot and there 
are 850 shift, 85 shift and diversity shift 
both mark low and mark high. 45.5 and 
75 baud files are there for download or 
play them directly from the site. Once on 
your PC or phone just plug the test cable 
into your headphone or speaker jack and 
play the file. You will most likely need 
full volume. Depending on your device, 
and its audio drive, you may need to turn 
the AUTO MARK HOLD to OFF. Scope 
pattern may also be narrow, but the files 
should print if all is correct. If you can't 
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get enough drive, an inexpensive audio 
line driver amplifier will boost the audio 
more than enough. 
Maintenance 

I have checked out many of the 522A’s 
here and have never hada bad set. They 
seem to be exceptionally reliable. Any 
necessary repairs will probably need to 
be at the component level as I have never 
seen modules on the surplus market. Some 
sets are missing the meter as are many 
radios and equipment from this era due 
to radioactive radon on the face and even 
on the knobs so sets may be even be 
missing knobs as well. The meter is a 
center-zero 50 pA or ES=50 pA. Simply 
stated it’s 50 pA — 0 — 50 pA. This is the 
same rating as the meters on the GRC- 
106 amplifier for Load and Tune and fit 
right in physically. These 106 amplifier 
meters are often listed on the usual auction 
site. While the scale is different, you can 
still get an indication of normal readings 
or reverse the meter face and mark it up. 
New meters with just the 50-0-50 face 
are also available. The Yokogawa 251- 
101-CYCY will fit as well as a similar 
meter by Hoyt in the 2000 series. If you 
want to use a digital meter mounted 
externally, the Murata DCA-20PC-1- 
DC4-RL will work but you need to bring 
DC power to it as well as the meter leads. 

That is all you need for basic use. For 
more information the manuals are 
available on my web site as shown above. 
For operations, TM 11-5805-387-10 is 
for the Plain model and TM 11-5805- 
387-10-1 is for the “A”. Maintenance 
manuals are also on the site. Join us for 
some military standard RTTY on 7087 
on both the east coast, Saturday mornings 
at 09:00 and the west coast on Saturdays 
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On The Bench 


Must-Have Helpers For The Bench 


By Bob Sullivan, WOYVA 


These are “must have” tools for your bench. These might make your life much less 
frustrating, Remember that little 6-32 nut that disappeared into the chassis? The screw 
you can’t quite get out? You probably have some of these handy helpers but maybe 
you ll find something new here. Left to right are the mandatory “helpers. 

¢ Polypus: Used by “ship-in-bottle” builders. Just the very end opens. A wonderful 
tool. This one you will wonder how you lived without, available in different sizes, get 
‘em at micromart.com or Amazon. (sometimes called ‘ear polypus’ or ‘alligator 
clamp.’) 

¢ Precision T weezer: Only one shown but different sizes are useful. 

¢ Pick: Useful in a variety of ways. 

¢ Tube Puller — of course! Burn your fingers once and you'll see why this is useful. 

¢ Hemostat come in a variety of sizes. A handy “holding” tool. 

¢ Grabber: Depress the plunger and four little fingers are exposed to hold small 
items. This is very useful for holding a nut in place where a nut-driver is too big. A 
variety available on Amazon. Search on “grabber tool. 

¢ Inspection Mirror 

¢ Extendable Magnet: A variety available on Amazon. 

¢ Dental Tools: Get them free from your dentist. You can grind them to suit your 
need. Shown is my “scribe.” 

° * Phillips Screw Head Holder: When you need it, you need it! 
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Restoring the RCA Ampliphase 
Part 1: Sizing for Amateur Radio 


By Steve Fraasch, KOSF 
Maple Grove, MN 
sjfraasch@gmail.com 


There are many ways to produce 
amplitude modulation (AM). One 
method I find intriguing is outphasing as 
explored by Henri Chireix. Outphasing 
is a phase-to-amplitude technique using 
two audio (out or opposite) phase 
modulated radio frequency (RF) carriers 
from Class C power amplifiers that when 
combined produce an AM signal with 
high fidelity and efficiency’. RCA 
commercialized this technique twenty 
years later under the trade name 
Ampliphase, and sold _ broadcast 
transmitters in the 5 to 250 kW power 
range between 1955 until the mid-1970s. 
According to one reference, a RCA 
Ampliphase transmitter remains in use as 
a standby unit in California. While that 
lone RCA BTA-50H may be the last 
gasp in broadcast Ampliphase AM, the 
Chireix outphasing technique is being 
applied to 4G & 5G mobile base station 
transmitters today”’. 

Growing up, I have fond memories of 
listening to KSTP AM in St. Paul, MN 
which ran a RCA 50 kW Ampliphase rig 
with punchy, high fidelity audio. In 
contrast, WCCO who was closer with a 
stronger signal didn’t seem to have the 
punch and fidelity compared to KSTP. 
Privy to a 1974 visit of the WCCO 


transmitting site as a teen, I learned that 


Editor’s Note: Due to font 
conflicts in the print process, the 
math symbol § for an angle will 
be represented by the word “theta” 
in the text but not in equations. 
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they ran a Continental Electronics 50 
kW Doherty modulation transmitter. As 
impressive as that Doherty transmitter 
may have been, my memories of the 
punchy Hi-Fi KSTP audio have 
motivated me to apply the Chireix’s 1935 
paper to the design of an amateur radio 
AM outphasing transmitter. 

Comparison of AM Methods 

RCA did not produce a 1 kW 
Ampliphase transmitter, but they did 
manufacture a 5 kW model, the BTA- 
5L1 (figure 1). Table 1 provides a 
comparison of 5 kW AM transmitters 
from 19754. While the RCA Ampliphase 
BTA-5L1 transmitter is similar in 
efficiency and weight when compared to 
other transmitters using competing 
techniques such as high level plate 
modulation (HLPM: AEL, CCA, Collins, 
and Sparta), Doherty modulation 
(Continental 315C) and pulse duration 
modulation (PDM: Harris MW-5), the 
RCA -BTA-5L1. “matches \oener 
transmitters for lowest distortion (2%), 
and it had the highest and broadest 
frequency response of all, up to 15 kHz 
(5 kHz audio bandwidth is the maximum 
allowable in the broadcast band). A 1973 
RCA brochure boasts for the BTA-5L1: 
“\.. the outstanding audio quality of an 
Ampliphase transmitter is immediately 
apparent.” Therefore, if not the lightest 
or most efficient, the challenge of building 
an ultra linear, wide audio response 
transmitter for amateur radio is on my 
“bucket” list. It will then be possible to 
verify RCA’s bold claim. 

RCA’s published weight of 2500 
pounds for the BTA-5L1 will initially 
discourage one from building their own 
outphasing transmitter. Yet, invoking a 


hybrid approach using digital solid-state 
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Figure 1: The RCA BTA-5L1 
Ampliphase 5kW AM Broadcast 
‘Transmitter 

components and PA vacuum tube or FET's 
results in an efficient topology. The 
modulation is performed at low level - no 
modulation transformer is required - and 
follow-on RF amplifier stages can run in 
Class C. As a general design rule, an 
outphasing transmitter’s peak output 


level will be equal to two to three times 
the sum of the output devices’ power 
dissipation. For example, a pair of 813 
tubes (125 watts plate dissipation each) 
should produce 700 watts peak whereas a 
pair of 4-400A tubes will easily attain 1.5 


— Specifications of § kw Transmitters 
J|AMSKA! FB-5J $0000 | 820E-1 Mw-5 
Physical Data 
Height rr ae 78" 
Width 70" 72" 
Depth 32” 32” 
Weight 2500 Ibs. 1250 ibs. 
PA Tubes 3CX5000HX 2) | 3CX2500F 3 
Type of Mod, Phase to POM 
Amplitude 
Power Consumption 
0% Mod 12 kw 9.4 kVA 
Avg% Mod 
100% Mod 18 kw 13.0 kVA 
A.F. Response +1.5d8 +1.0 
30~15K 20~10K 
A.F, Distortion 2.0% | 2.0% 
A.F, Noise ~60 dB ~60 dB 
Carrier Shift 3% 2% 
External 
Components 


kW peak output. HLPM by comparison 
would require 4 each 813 tubes for 
modulation crests in the 700W range. At 
legal power, a 1.5 kW peak power rig 
would stretch the capability of a single 4- 
400A RF PA and would require a push- 
pull modulator with 4-400As. At 1.5 kW 
legal peak power output, an amateur radio 
Doherty modulated transmitter would 
require a tube on the order of a 


4CX1500A or even 4CX3000A for 


Table 1: Comparison of 5kW AM Broadcast Transmitters by Manufacturer and 
Modulation Method 
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peaking, as well as the 4-400A to generate 
carrier and trough levels. Certainly, PDM 
has an efficiency and compactness that is 
hard to rival: it will be interesting to see 
if outphasing with modern components 
can match PDM’s efficiency. While not 
investigated, Lateral-diffused metal-oxide 
semiconductor (LDMOS) devices make 
for tantalizing choices. Before jumping 
head-first and scaling a gargantuan RCA 
Ampliphase transmitter to an amateur 
radio-sized rig, let’s first “crunch 
numbers” and simulate an outphasing 
transmitter using LTSpice’ and verify 
Chireix’s and RCA’s assertions®’. While 
a design is under construction, | will 
detail construction of an amateur 
outphasing transmitter later. 
Outphasing Theory 

Consider the system in figure 2 where 
two transmitter RF channels operating at 
the same frequency and amplitude differ 
in phase. When the two channels are in 
phase, the combined output is maximized; 
when the two channels differ in phase, 
the output decreases. Applying a 
modulator to control the phase of one or 
both channel’s oscillator will vary the 
rate at which the two outphased channels 
add and subtract: the result is an AM 
signal. 

Analytically, outphasing is the sum of 
two (or more) synchronized carriers (#1): 


Vant(t) =*Sin(2nf, +t + 6(0)) +5Sin(2nf, +t +1 -6(0) 


where ¢ is time, theta(t) is the 
modulation phase applied differentially 
to the two carriers, f is the carrier 
frequency, A/2 is the individual carrier 


generators output voltage, and Vant(t) 
is the modulated RF output voltage at 
time t. The effect ofadding two outphased 
carriers can be seen by comparing the 
vector diagrams in figure 3 where the 
two sine terms in (1) are shown as two 
vectors, V, and V,. For the first case 
theta= 0° (figure 3a), the two carriers 
cancel each other, and Vant is zero as is 
the case for a modulation trough. 

In figure 3b, theta = 30° and the voltage 
sum magnitude is A/2 as it might be for 
a resting AM carrier. For the last case in 
figure 3c, theta = 90° and the carriers are 
in phase — the output is the highest 
possible amount — and the voltage sum 
magnitude is A. 

Given that there are two active sources 
that are coupled not only to the antenna, 
but also to each other, under modulation; 
the load impedance presented to output 
devices varies widely by the energy 
sourced by its mate. Manipulating 
equations (3) and (4) from Chireix [1] 
the load impedances presented to the 
sources are in equangy #2: 


Zioaa+/~ = 22 cos* (= — =— 6) +/— jZ,sin(a — 26) 


Wireres 7.) is the antenna load 
impedance. Note that Z,oaq, 18 inductive 
and is presented to the dabe with lagging 
voltage phase, whereas Z,_, is capacitive 
and presented to the tube with leading 
voltage phase. Consider a simple example: 
for an antenna load impedance of Z, = 50 
ohms (real) and a modulation angle of 
peak power, q = 90°, (or p/2 radians, Fig 
3c) the cosine term in (2) equal 1 and the 
sine term equals 0. The load impedances, 
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Figure 2: Combining Two RF Carriers 
(figures 2 and 3 from reference 7) 
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In-Phase (left) and Out-Phase (Right) 
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6=0° G=30° §=90° 
|¥a + V2| =0 |V¥a + V5] =A/2 [Va + Vo] =A 
(Modulation Trough) (Carrier) (Modulation Peak) 
Fig 3a Fig 3b Fig 3¢ 


Figure 3: Outphasing AM Phase Relationships 


ai SCZ a presented to each output 
device would then be: 2 * 50 ohms or 100 
ohms (real). This result makes intuitive 
sense as two 100 ohm in-phase sources 
combine in parallel to match a 50 ohm 
load. For other modulation phases (see 
table 2), the load impedances will be 
reactive and conjugate, moving far from 
the in-phase condition. For an optimum 
match under carrier conditions for g = 
30° (Fig 3b), the loads presented will be: 
On) the 4325), ,OnmMS. 
Unfortunately, when the two carriers 
(that are displaced by 120°) are applied 
to their respective tank circuits designed 
to match 100 ohms but now “see” 25.0 
+/- 43.3; ohms, a high reflected wave will 
return to each source’®. As a result, energy 
coupled to the antenna will be low and 
the system will be very inefficient 
compared to the q = 90° modulation 
peak condition of Z, = 100 ohms. 
This lack of isolation from an outphasing 
source to its mirror source presents the 
greatest design challenge for a phase-to- 
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amplitude transmitter designer: for 
outphasing to achieve good linearity and 
efficiency, the output tank circuit must 
efficiently match power over varying load 
impedances caused by modulation phase. 

As such, Chireix detailed methods on 
how to achieve high linearity and 
efficiency given the output impedance 
vs. modulation phase angle issue. In the 
early 1930s, he was designing high power 
broadcast stations in Europe. He touted 


[60 | 50 | 75.0+/-43.3)_| 
[70 | 50 | 88.3+/-32.4j | 
[so | 50 | 97.0+/-17.1j_| 
sata t00 | 


100 
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his outphasing concept to improve upon 
efficiency and reduce the cost of using 
conventional HLPM. His approach (and 
that adopted by RCA later in its 
Ampliphase line) was to employ three 
methods to optimize linearity and 
efficiency: 

1.) Optimum efficiency vs. modulation 
angle is not necessarily the case of the 
output tank circuit optimized for 
modulation crest peak power, theta = 
90°; instead, mirror power amplifier (PA) 
tank circuits may provide better efficiency 
when they are tuned in conjugate between 
crest and carrier modulation angles (45° 
< theta < 90°). 

2.) Limiting the modulation phase 
angle theta helps to improve linearity 
and efficiency by limiting load impedance 
excursions presented by the mirror PA. 

3.) As the modulation cycle approaches 
thie’ troughs thera =" 0" (i Pigsoa os 
minimum power condition, it is very 
inefficient to achieve a zero-power 
condition by using two high power 
carriers to cancel each other. Imagine 
two equal-strength tug-of-war teams 
pulling a rope that otherwise remains 
stationary. Instead of the energy spent 
tugging, each team could simply relax 
and drop the rope. The effect would be 
the same: the rope would remain in place. 
Analogous to lazy tug of war teams, if the 
carrier powers are also reduced as the 
carrier vectors cancel, efficiency is greatly 
improved during the modulation trough. 

Henri Chireix and RCA were limited 
to the primeval state of electronic 
technology in 1935 - 1955. In 2020, we 
are fortunate that we can apply modern 
methods such as LT spice to simulate the 
performance of an outphasing topology. 
With that understanding, we can then 
make appropriate choices when designing 
an actual transmitter. 

LTspice Models 

Two outphasing PA configurations are 
considered. The 813 pair will provide a 
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peak power of 738W. The second is a 
legal power, 1.5 kW peak transmitter 
using a 4-400A tube pair. Models for 
these tubes are obtained using the 
following process: 

1.) Data samples are taken from RCA 
813 and Eimac 4-400A datasheet 
constant current plots. 

2.) The samples are curve fit to a transfer 
characteristic tool using Mathworks 
Matlab’. 

3.) Parasitic reactive elements are added 
to the tube according to tube datasheets. 

4.) The models are then added to 
LT spice library, tube.lib’”. 

To ensure validity, a vacuum tube 
model is run in LT spice DC Operating 
Point mode against the tube’s published 
constant current characteristic response 
by “connecting” the tube to grid, screen 
and plate voltages'!. Resulting currents 
are validated against published constant 
current plots. As one will find, the model 
will return results that agree well with 
published data. Keep in mind that actual 
tubes, due to tolerances, wear or both, 
will perform differently than what 
manufacturer datasheets purport. 

While it is possible to simulate an 
entire transmitter in LTspice, for the 
purpose of this article, only the PA stage 
was evaluated. The LT spice models are 
shown in figures 4 and 5. The model 
places the screen grid at ground potential 
which helps to eliminate the need for 
neutralization. Discrete DC voltage 
sources are added to tetrodes to excite 
control, screen and plate elements; triodes 
only require voltage sources for grid and 
plate elements. The tank circuits are 
designed using a Matlab script that 
automates the matching process and 
provides the input and output matching 
network component values given the 
offset from in-phase variable, theta,. As 
an example, if theta, = 90° as shown in 
figure 3c, the PA outputs tank circuits 
are in-phase and should be individually 


June 2021 


matched to 100 ohms assuming an 
antenna 50 ohm load. But, according to 
Chireix and practiced by RCA in 
Ampliphase transmitters, there is an 
efficiency advantage if PAs are matched 
at other than the modulation crest 
condition of gq = 90° by applying equation 
(2) and instead choosing theta, = 70°, 
theta, = 80° or other beneficial phase 
offset. 

In order to achieve high efficiency, it is 
imperative to reduce RF drive during 
modulation troughs. One simple method 
is to apply a differential swamping 
resistor, R, , across PA grids to be shown 
[next month in part 2] in figures 4 and 5. 
The effect of the swamping resistor should 
be intuitive: at theta = 0°, carriers from 
Vion: and V...., are in opposite phase 
diverting current through R, which 
diminishes energy at the PA control grids. 
When theta=90°, Vs and V__. arein 

tonel tone2 
phase: no current can flow through R,, — 
there is no drive power loss — and full 
amplitude appears at PA control grids. 
Improved efficiency by swamping PA 
drive during the modulation trough is 
noted in simulation results. 

Likely due to excessive power loss in 
swamping resistors(s) in high-power 
transmitters, RCA employed a circuit 
referred to as a Drive Regulator’. 
Essentially a feedback system consisting 
of an audio amplifier, the drive regulator 
would increase PA excitation during peaks 
and reduce it during modulation troughs. 
Drive regulation permitted RCA to not 
only achieve high efficiency at trough 
conditions but also boast of 125% positive 
modulation at peaks, a feature likely 
demanded by transmitter customers. For 
now, the simulation uses the swamping 
resistor approach, but a built transmitter 
may use the RCA approach. 

Modulation is simulated by sweeping 
the modulating phase, theta, in +1° steps 
to each PA tube. Source V,, and V_., 
output impedances are set to 50 ohms 
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but are then transformed by series C — 
Shunt L “L” networks to match the grid- 
driven PA tube’s high input impedance 
which is set to 1K ohms via R2 and R3. 
Grid bias, screen and plate voltages are 
applied according to typical Class C 
operating conditions given in the 
datasheets. Finally, the tube resonant load 
and antenna impedances must be 
determined so that the output matching 
network or “tank” circuit can be designed. 
Resonant plate load impedances are 6750 
and 7000 ohms for 813 and 4-400A 
tubes, respectively, using the Class C 
approximation’? equation #3: 
View? 
Rplate-res er a 

The load presented to a tube is 
determined using equation (2). Table 2 
lists outphasing source load impedances, 
Zio. VS: theta, assuming an antenna 
load impedance of Z, = 50 ohms. 


poor 
iiss0nd 
aren 


Table 2. Load Impedances Presented to 
Outphasing Sources vs. Modulation 
Angle, theta,, by applying equation 2. 
Simulation Results 

The 813 outphasing PA LT'spice 2 x 
813, and 2 x 4-400A simulation results 
are shown in figures 4 and 5, respectively. 
The lower left two plots compare 
operation of the transmitter in a non- 
linearized (left 2"* bottom) and linearized 
(left bottom) mode. Linearization will be 
discussed in detail in a subsequent article, 
but basically it is a form of digitally 
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remapping theta (to variable theta’) to 
straighten the curved-tail responses at 
trough and crest modulation extremes. 
While adequate performance could be 
obtained from operating the non- 
linearized transmitter between 25° < theta 
< 45°, modulation percentages and output 
power will suffer compared to the 
linearized version. As an example of 
improved performance, the 2 x 813 
linearized transmitter attains a greater 
peak output power of 738W, or + .75 dB 
compared to the non-linearized version’s 
600W. It will be seen in a subsequent 
article that applying linearization is not 
overly onerous and will maximize negative 
and positive modulation without 
distortion, as is evident in the lower left 
Vant vs. theta response curve. 

For both 813 and 4-400A PA 
topologies shown in figures 4 and 5, the 
modulation crest (max power) load 
impedance value of theta, = 90° was 
chosen to design tank circuits. Other 
values of theta, were evaluated. While 
efficiency for some q, load impedance 
tank designs may have increased in 
simulation, it will be more relevant to 
integrate power loss (right top plot in 
results) over modulation angle, theta, 
with data from a working outphasing 
transmitter to know with certainty which 
tank design provides optimum efficiency. 
As such, optimum theta, for tank circuit 
performance will be evaluated later. 

2 x 813 PA Observations 

1.) The range of modulation of an 
actual outphasing transmitter is not the 
theoretical 0° < theta < 90° range in 
equation (1), buta tighter range as shown 
in the lower plots. 

2.) Referring to the linearized Vant vs. 
modulation angle theta response in the 
left bottom plot, an appropriate carrier 
Operating Ipointyis, theta - 327, 
Outphasing, like any other practical 
modulation method, will have limited 
dynamic range. For the linearized case, 
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negative peaks (~ -100%) should be 
limited to theta = 15°, and positive peaks 
(~ 100%) to theta = 63°. 

3.) Otherwise for the left bottom plot 
in the range: 15° < theta < 63°, Vant is 
linear in q or modulating amplitude, 
which is the desired result for an AM 
transmitter. The transmitter will attain 
trough and crest power outputs of 18mW 
and 738W respectively. 

4.) Efficiency is better than 80% for 
positive modulation (theta > 46°). This 
calculation includes plate and screen 
power supplied to the PA but omits drive 
and filament power. 

5.) Efficiency is low for negative 
modulation, but in terms of actual 
dissipated power, the amount of power 
lost is also low, less than 100W for theta 
a Ad 

6.) In addition to power dissipated in 
the PA, losses will occur in the input 
swamping resistor, R,, approaching ~ 
100W during a modulation trough. 
While selection of R,_ requires choosing 
a large wattage resistor (- 200W), PA 
losses are far greater if the swamping 
resistor is omitted. The RCA Drive 
Control method could be used to 
eliminate R,_ losses. 

7.) Dissipated power is highest at the 
carrier setting of theta ~ 37° or 228W. 
Given that we’re more concerned about 
efficiency when applying modulation, 
idling efficiency is a minor concern. 

2x 4-400A PA Observations 

1.) For the linearized case, negative 
peaks (~ -100%) should be limited to q = 
15°, and positive peaks (~ 100%) to theta 
= 85°. The carrier level would be set at 
theta ~ 51°. 

2.) Peak power output is 1713W. 
Reducing drive or limiting max theta = 
80° will limit peaks to 1.5kW. 

3.) Dissipated power is 735W and 
efficiency is 61.5% at carrier, and 70% at 
peaks. Dissipated power is less than 200W 
fot theta <25°% | 
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Conclusions 

While the simulations show promise, 
there remain issues and questions for 
designing, building and operating an 
amateur outphasing transmitter: 

1.) What is the modulator topology? 
Would/should it be a mostly digital 
design, or can an analog design be 
resurrected, such as the 70’s era RCA 
BTE-20A™ Ampliphase modulator? 

2.) How would an outphasing 
transmitter react to moderate antenna 
SWR or to an antenna where the SWR 
changes abruptly over the transmitted 
spectrum: 

3.) How large and to what extent do 
intermediate stages cause phase shifts; 
can these be compensated for in the 
modulation system? 

4.) How frequency agile and how does 
one “tune” an outphasing transmitter? 

5.) How does one control the audio 
response? 

6.) Cana ham build his own outphasing 
transmitter at reasonable cost and without 
undue complexity? 

7.) Last; will an amateur. radio 
outphasing transmitter match the RCA 
boast: “... the outstanding audio quality 
of an Ampliphase transmitter is 
immediately apparent?” 

From recent journal articles, we know 
that Henri Chireix’s 1935 outphasing 
method has been re-born in 5G 
technology. Similarly, modern techniques 
may also facilitate the use of outphasing 
in an amateur radio transmitter, whether 
this would be done with vacuum tubes or 
solid-state devices or a hybrid of the two. 
Hopefully, subsequent articles will answer 
the above questions and produce a 
working design that other amateur AM 
operators can construct on their own. 
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AM Carrier Net: Sunday Mornings, 8:30AM local Eastern time, 3835 kc. QSX W2DAP, Friendly Format 
Antique Wireless Association AM Net: Sunday 1600 during EST, 3835 kc; Sunday 1800 during DST, 3835. QSX Joe, 
W3GMS 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ Sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M Winter Nights, 
40 Summer Nights, 20 and 30 Meters Day, Informal Nightly Net about 0200-0400Z 

California Vintage SSB Net: Sun. Mornings @ 8AM PST on 3860+ 

Colorado Morning Net: Informal AMers on 3875 kc Daily, Mornings Only at 6:00 AM MT QSX K@OJ. Also 
try Sunday morning at 6:00AM MT on 3885. 

Collins Collectors Association Nets: Sunday 14.263 Mc @ 2000Z. SSB nets Tue.& Fri. 3775 kHz, 8:30 - 10:00 PM CT. 
Fridays 3895 kHz PM PT. The CCA First-Wednesday AM Night: check + 3880 kHz at 6 - 8 PM in the East, 7 PM Central 
8 PM Mountain and Pacific Time Zones 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. Nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 
3895 ke +QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 kc @ 0800 AM, ET on Sun. QSX Steve, W8TOW . 
Eastern AM Swap Net: Thu. Evenings on 3885 ke @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. 
Fort Wayne Area 6-Meter AM Net: Meets nightly @ 8 PM Local ET 50.580 Mc. Modes: Tues: SSB, Wed. FM, Thurs, AM. 
Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don 

K6HQI Memorial 20 Meter Net: Now meeting Only Wed, 5PM PT, 14.330 Mc. Listen for Clark (KE7TRP in AZ) and 
KB3RHR in PA. Many newer AM’ers have found this net! 

Vintage Radio Brass Pounders Net: Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. Mornings 7:30 AM, CT, on 3885 kc. Only AM checkins. Swap/sale, hamfest info, tech info. 
QSX John, K9KEU. For info email N)CQX@hotmail.com 

Mighty Elmac Net: Wed. @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 kc. QSX: Rex WA6GYC 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc + QRM. Net Control Operator Rotates. 
Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. Evening Swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM 0n 50.4 Mc. QSX op is Will (AA6DD) 


Swan: User’s Net Sun 2100z 14.293Mc +QRM. Op Rotates: Bill (W4WHW), Jay (WBOMWL), Duncan (WDS5IKY), 
Jack (KG5GP), Steve (W4ASM). Tech Nets: Wed 1700ET 14.293Mc. Op Jack (KG5GP) Sat 1400ET, 7.235Mc. Op 
Stu (K4BOV), Bill (W4W4W 

Texoma Trader’s Net: Sat. Morning 8:00AM CT 3890 kc, AM & Vintage Equip. Swap Net 


Vintage Radio Brass Pounders Net: Saturdays @9 AM ET 0n 7092 kc. QSX op Gary (W8KM) or Carl (W2IQK) 


Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. Net Control Rotates, QSX Lynn (K5LYN), Andy 
(WB@SNBF) or Al (W8UT), Roger (KD7HH), and Mike (N6CMY) 
West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early Check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q), George (WA6HCX), Sharon (K6IRD), Steve (KF6SYD), Vic (K6IC) 
Westcoast Military Radio Collectors Net: Sat. 6:00PM PT, 3985 kc + QRM. QSX Dennis, KD6TKX. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM | 
Wireless Set No. 19 Net: Second Sun. 7270 kc (+25 Kc) @ 1800Z. Alternate 3760 ke, +25 kc. QSX Dave (VA3ORP) 
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| Advertising Information: Please Read | 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLY ENCOURAGE ALL ADS TOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 

‘that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


Non-subscribers: No Free Words, Ads must be prepaid. $15.00 minimum 
for each ad up to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 


Ray@ERmag.com (Emailed ads are preferred.) 
—— 


@PDEADLINE for July ‘21 is Wednesday, June 23! 
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on the BFO. 


MANUALS FOR SALE Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


ANNOUNCEMENT: AF4K Crystals is back 
in business! Steve WD8DAS is now 
supplying ready-to-use radio crystals in 
FT-243, HC-6, and other holder types. 
Visit the website http://www.af4k- 
crystals.com/ 


FOR SALE: Electric piano Hammond M-3 
built in tube amp pick up only price $95. 
Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Old Zenith Transoceanic 
Radios, 1950s and 1960s, Different 
models, working, $150 each. Call Roger 
on 804-642-2076 or write POB 224, 
Gloucester Point, VA 23062 


FOR SALE: Navy RU-16 & 18 sets 
complete, Dynamotor, Controls, 
Connectors, Ant Relay, Coils, Amateur 
Ready. WildBillIKOIKP @aol.com, 202- 
229-4611 


FOR SALE: Rack mounted Gertech FM-3 
freq meter, condition unknown. $50.00 
plus shipping with enclosed instruction 
book. Weight 18 lbs. Bob Lackey, W4QBE, 
1252 Worley Creek Road, Lakemont, GA 
30552; phone 706:782-3670; email: 
bjlackey @ windstream.net 


RF Connectors & Gadgets | 


www. W5SWL.com 


Specializing in RF Connectors & Adapters: BNC -C - DIN - FME -N-SMA- 
TNC - UHF & More 


Attenuators - Loads & Terminations - Component 
Parts - Hardware - Mic & Headset Jacks 

Mounts - Feet - Knobs - Speakers - Surge Protections - 
Test Gear Parts - Tools 


W5SWL Electronics 
www. W5SWL.com 
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WANTED 


Ham Radio, Vintage Audio 


and Tubes 


Based out of Nevada, we travel the 
Western United States buying sur- 
plus equipment. We buy vintage 


and modern ham gear, as well as 
high fidelity audio and tubes! 


Ham Gear 
Tubes 
Military Equip 
Boat Anchors 


Manuals 


Components 


Vintage Audio 
Large Speakers 
Telephone Equip 
Old Computers 
Test Equip 


a. and more! 


Call or email for info... 
1-866-988-0073 
KG7LOV@hamandhifi.com 


HamG@HiF-i 


Electric Radio #384 


June 2021 


Ee) 


The Collins 75A-4 Handbook 
This isa newly revised and expanded 239 page bound book, professionally printed with 


a soft cover, and having all the factory service bulletins from the Collins Radio Company, 
and Collins Addendum info not in the service bulletins. It Includes all-new articles never 
published in Electric Radio, plus all thirty-three 75A-4 articles printed in Electric Radio 
since 1989, some of which are out-of-print in the back issues. Many pages are now in full 
color. This expanded version highlights the history and development of the 75A-series 
of receivers that began in 1946 at the Collins Radio Company, eventually leading to the 
famous Collins 75A-4 receiver, as documented in many articles over the years in Electric 
Radio magazine. These articles discuss the background that lead to the 75A-4 with 
interviews from legendary radio engineers such as Gene Senti and Roy Olson (the A-Line 
designer). These engineers are no longer with us. It has all the articles in CQ, Ham Radio, 
and QST over the last 50+ years. A special section explains the cathode-coupled, dual- 
triode receiver mixer, commonly called a “Pullen mixer,” with information on its 
designer, Keats Pullen, showing his original mixer documents. Another special section 
details component identification in the 75A-4 so that repairs can be made efficiently. 

It includes a rare Collins document from 1957, TM-303-9, Production Test Procedure 
for 75A-4 Amateur Receiver by George Stevens, WOATA, a retired Collins test engineer, 
plus all-new articles never published in Electric Radio. 

See the ER Bookstore for ordering information! 
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LET’S TRADE: Snazzy Heathkit HDP-21A 
desk microphone with PTT. Will swap for 
good condition, working, Heathkit hand 
microphone with coil cord and two-pin 
connector. Call Doc, 701-258-6747 any 
time, TNX! 


FOR SALE/TRADE: Early radio catalogs: 
Allied, Lafayette, WRL, B.A., Walter Ashe, 
others; handbooks, manuals, magazines, 
tubes and components. NI4Q, POB 
690098 Orlando, FL 32869. 407-351- 
5536. ni4q@juno.com 


FOR SALE: NOS Chinese 102E includes 
139 receiver,81 transmitter,type 65 hand 
crank generator. Rick Moskovits VE1RNM, 
9029211808,rickmoskovits @ gmail.com 


FOR SALE: Visit the W1BCC boat anchor 
boneyard on QRZ. Parts or projects. 
Brad @Councilman.com 


FOR SALE: Valiant & Ranger VFO dials 
$21.95, Ranger long bolts (8) $19.95, 
Valiant long bolts (4) $23.95, plus 
shipping. KiTLI, 508-965-7400, 
www.johnsonradioresto.com 


FOR SALE: Southeast Gulf Coast: Good 
condition Tube Era Transmitters & 
Amplifiers by C.E., Collins, Hallicrafters, 
Heath ready to pick up for any fair offer. 
See my QRZ page: https://www.qrz.com/ 
db/W5JV Doug Hensley, 5678 College 


DD-103 Universal Digital Dial 
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Sela eithbdain FOR BOATANG HOS uta ER 


Works With Nearly Any Receiver Or pe abiioneceivon 
Connects To The VFO « Many Radios Pre-programmed 
THIS IS NOT A VFO «IT IS A DIGITAL READOUT 

Order @ kk4pk.com $135.00 + $10 S/H Custom Cables Extra 


Drive, Baton Rouge, LA 70806 


W5JV @hotmail.com 


FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. 
www.treetopcircuits.com 
radio @treetopcircuits.com 613-449- 
7931 


FOR SALE: VINTAGE ALPHA AMPLIFIER 
OWNERS! New replacement front panels 
and covers for Alpha 76A, 78, 374A, 77Sx 
and Thx Available from 
www.islandamplifier.com or contact John 
Stanford, KF6l, directly at 
wb8svn @gmail.com or 714-412-7399 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WA5UEK 
cosmophone @ yahoo.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9OO, WEB: 


www.radiolabworks.com/products or 
phone 262-358-0266 


cialty Products LLC 
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EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


Call Today! 


HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 
limited warranty. We now have 14,000 satisfied 
customers around the world! 


304-856-1026 3 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-425-8651 
bill.riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittps:// 
TomsAntiqueRadioRepair.com 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
ka1edp @ yahoo.com 


ACCESSORIES FOR SALE: Spun 
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Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antqradio @sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, KANYW, 
navy.radio @ gmail.com 


WANTED: RF ASSEMBLY COVER PLATE 
(tuning capacitor cover) FOR RBK-16 
RECEIVER. Dale WB3BEF, York PA, 
dmu21 @comcast.net 


WANTED: Manuals and information for 
the AN/GRC-66 tropo scatter microwave 
equipement from the ‘60s.Reliving my 
Army days! Mike W3MCH 
mhutnick @ ptd.net 


WANTED: Help!! ETO Alpha 86 warms up; 
won’t transmit. Display shows 2.2 kV, not 
3 kV. Can you help? 
db_cunningham @ hotmail.com 
WANTED: Tube Type CB Radios for my 10 
Meter Conversion Projects. Ed, WA7DAX, 
529 E. Moss Creek Dr, Salt Lake City, UT 
84107 801-598-9217 


June 2021 


WANTED: Manual & schematic for T-60 
60 kHz Time Code Receiver by Specific 
Products of Woodland, California. Also 
wanted: HP 10509A Loop Antenna in good 
physical condition, don’t care if 
preamplifier is serviceable. Whitham 
Reeve, whit@reeve.com, +1 907-538- 
4663 leave voicemail. 


WANTED: NATIONAL HRO-600 manuals, 
plug-ins, radios, parts, drawings, 
schematics. Al Royce 951-734-0623 
oscar873 @aol.com 


WANTED: Usable working Hammarlund 
HQ-170. Herb, K9GTB, 1727 S. Rodgers 
Ave, Alton IL 62002 


WANTED: Archer Globe Patrol 
regenerative receiver. TUBE VERSION 
ONLY! State condition and price. Rick 
Tenney 84 Branch Turnpike Unit #64 
Concord, NH 03301 603-591-1020 
AB1BM@ARRL.net 


WANTED: GRC-9, RT-77 receiver. 
WildBillKOIKP @aol.com, 303-229-4611 


WANTED: Buying Amateur radio 
equipment and related electronics. Single 
items to complete estates. Sam 
Chrisbens, NOKEI, Divide, CO 80814. 


| 719-440-3663 schris2183@aol.com 


WANTED: | NEED HELP! | have an older 
piece of equipment that is in need of 
repair. It was manufactured under the 
name of Supreme SSB-6A. It is in mint 
shaped (physically), but someone has 


tried to alter the Balanced Modular, of 


course it doesn’t work, and the material 
documentation, is of a later version. What 
| am looking for, is someone with design 


Hayseed Hamfest LLC 
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Cedar Rapids, lowa 


CAN CAPACITORS Fs 


can-caps.com 


knowledge (in tube design), that can figure 
out what is going on, and repair the unit for 
me. If you care to try, please let me know. 
J.searcy65@gmail.com Phone 662-755- 
2558 or cell phone 601-795-5357. Thank 
you, Jim WA5WRE 


WANTED: Collins HF 8092 remote. Have 
HF 8090 for sale or trade. Alan K6RFK 
alanchandler @frontier.com 425-483- 
7134 


WANTED: Need bandswitch knob or 
junker Hallicrafters SX-99 - 
wasdsp @ gmail.com, 215-355-5307 


WANTED: T-39 Chest Unit for Pogo-Stick 
radio. Steve Bartkowski, 708-243-7713 


WANTED: Low power AM use mobil xmtr 
40 80 ARC5 Revr with power. Sell/Trade 
two 75A-2. WA5AAO 979-966-9441 


WANTED: Following CB radios for my 10 
meter conversion projects: Courier 
Royalle base, Lafayette HB444 base, 
Johnson 124M base, Johnson 323 
mobile, Pace 2400 mobile, Sonar J23 
mobile. Ed, W7DAX, 801-598-9217 


WANTED: ATTENTION ALL ER 
AMATEURS -— Looking for any info on a 
Supreme SSB-6B Transceiver. lf 
necessary, will pay for any documentation. 
Contact Jim at j.searcy65 @ gmail.com or 
call 601-795-5357 or 662-755-5357. 
Thank you, Jim, WA5WRE 


WANTED: Schematic for Mattes SSA-200 
(or M-200) amplifier or SSD/1 preamp. 
Mike Zuccaro, 858-271-8294, 


mjzuccaro @ aol.com 
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The Inrush Current Limiter is now available from the 
Electric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available as shown below: 


Model AB-300M, with meter, 300 watts (2.5 amps x 120 


Priority shipping, each limiter ........ 
$4.00 for additional limiters. 


(The AB-100M model has been discontinued.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Metered Inrush Limiter, 
Model AB-300M 


Electric Radio Store 
720-924-0171 


For photos and history of Chatham Radio, WCC, “ The World’s Greatest Coastal 
Station,” see www.WCCARA.com, by the WCC Amateur Radio Association. 


Drake Manuals on CD 
The R.L. Drake manuals that were 


Series ] + Disk J 
R.L. Drake Co. 


System 
Requirements: 
Any computer with a) 
Adohe Acobot Reader®, 

Performance will vary 
depending on speed of 
the computer. 


compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 

www.ERmag.com 
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Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


ZY 


¢ World Class 


¢ Your Resource for * * Collins Radio * * 
JE~S\ (EX (FX® 


Collins Collectors Association 
SS 


¢ Offering Unparalleled Free as well as.. 
e ....Exciting Member Benefits 
Signal Magazine 


¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


* Comesee what the excitement is about 


=~ 


NOTICE: Vintage SSB Roundtable every 
Tuesday at 7 PM Local Pacific Time, 
3895 Southwest USA. All welcome. Ron, 
K2RP@ARRL.NET 


NOTICE: Boatanchors Unlimited SSB 
Net, 7:30 PM Central on 3.870 every 
Wednesday since 1996. All are 
welcome. k8wozdan@gmail.com 


WANTED: Vibrators: Oak V-6556, | 
Plessey 614SC, James Vibrapowr C- 
1243 or any marked FSN 6130-249- 
5699. Non-functioning okay, but no 
obvious junk please. Rich Parker, 
KB2DMD, 1205 Sleepy Hollow Rd, 
| Pennsburg, PA 18073, 215-541-1099 | 
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The Midwest Classic Radio Net 
“ore-net” informal group is now the 
“WAQZTY Vintage AM Net” in honor of 
Rob Hummel, WA9ZTY who passed 
away in 2008 but for a long time had 
been the net control of the Midwest 
Classic Radio Net. Rob’s callis nowa 
club call held by the WA9ZTY Net. The 
WAQZTY Vintage AM Net meets after 
the Old Military Radio Net and before 
the Midwest Classic Radio Net: 06:45 
to 07:30 Central time Saturdays on 
3885 kc. 3885 kc is a busy place on 
Saturday mornings! 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow in the Dark” 
(used with the permission of 
Classic Radio). The T-shirts 
are 100% cotton and come in 
Small, Large, X-Large, XX- 
Large. The color is slightly 
lighter than the cover of ER. 
$27.00 delivered, $30.00 for 
XXL. 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM.-2 ........... EPI 2a uh bvsdodawn veceetadierse oe eetee tees 4 hours, $89.95 
Collins 75S-3 and 32S-3 2 hours, $89.95 
Collins 30L-1 1 hour, $39.95 


Collins 30S-1 1 hour, $39.95 
Collins KWS-1 2 hours, $39.95 
Collins 75A-4 2 hours, $89.95 
CP OTTEIIS IN 3 DO Aiton pocetateccnotboes susciseras cooveeees stestsanicc td, BO 7 hours, $109.95 
Collins R-390A Addendum 2 hours, $49.95 
Hammarlund SP-600JX 4 hours, $89.95 


Priority shipping within the US is $8.50 each for the first two 
DVDs, additional titles are shipped for $2.00 each. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 or WWW.ERmag.com 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


www.ezhang.com 


customers around the world! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


304-856-1026 


Call Today! 


WANTED: Service Manual for Harris RF- 
103A Amplifier. Uses a single 3-1000Z. 


WANTED: Collins promotional literature, 


73 Nick K5EF 504-400-8873 or 
nick.tusa @ tusaconsulting.com, 


‘WANTED: RT-1A Receiver-Transmitter (or 
similar) for AN/APN-2 ‘Rebecca’ unit and 
also any other related ‘Rebecca-Eureka’ 
equipment. 
Hertfordshire, England, MOWWV. 
agwnorden @ aol.com 


WANTED: RME transmitter parts, info pre- 
1945 Jeffrey 
RadioArtistry @ gmail.com 


Anthony 


Norden, 


KD2AZ| 


catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 


WANTED: Collins Manufactured Tubes 
ca 1936-1938- Need Air Cooled Triodes 
such as C-100E, C-200, C-211, C-251A, 
C-279A, C-800, C-802, C-841, C-849, C- 
852, Water Cooled Triodes such as C- 
207, C-858, etc, Air Cooled Rectifiers 
such as C-249A, C-357A, etc and Water 
Cooled Rectifiers such as C-214, C-237A, 
etc. Jim Stitzinger, WA3CEX, 23800 Via 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 


‘manuals and parts. Bob Graham, 2105 


NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 
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lrana, Valencia, CA. 91355 818-519-4419, 
jstitz @ pacbell.net 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930’s civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@ gmail.com, 704-657-8910 
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—ELECTRIC RADIO BACK ISSUFS— 
e AllElectric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 

e The easy-to-use searchable database for previous ER articles is found at the Electric Radio 
web site (WWW.ERmag.com), “Back Index,” at the right side of the main page. 

e We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at discounted prices, depending on the number 
ordered, plus shipping. They are sold with at least a 56% discount the over single-issue 
price. For a full set of remaining issues, please call for a quote while they are still 
available. Many of the early issues have less than 5 in stock. 

e Single Issues: $4.00 Each, Postpaid up to 11 issues. Over 11, see the discounts below. 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $8.50 Shipping 

© Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.50 Shipping 

e Foreign Customers: Please Inquire for Shipping Rates 


The 2021 Collins 75A-4 Handbook: This is a newly revised and expanded book, 
professionally printed and bound, produced by Electric Radio, (partially the former the loose-leaf 
“75A-4 Modification Compendium”) having all the factory service bulletins from Collins Radio and 
Collins Addendum info not in the Service Bulletins. Includes all-new articles never published in 
Electric Radio, plus all 33 75A-4 articles printed in Electric Radio since 1989, some of which are 
out-of-print in the back issues, discussing the background that lead to the 75A-4, plus everything 
from CQ, Ham Radio, and QST over the last 45+ years, now 239 pages, many in color. 
hoe wikis Shp waninen stant deuce sapvammen maepudsa sate minuea tapes dunasasesercssnciaaugarsuastatbesssecvicess $37.95 plus $7.00 Shipping 


—COMPENDIUMS— 


All of the Collins compendiums below are produced in nice 3-ring binders. 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages. 
peepee) NN We taeda ees Onapin ot ia Rees DME EY $47.00 plus $8.50 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- 17. l 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent’s biogra- 
phy, his rise from a saleman and inventor of electrical equipment to boecome one of America’s foremost radio 
manufacturers. There are historic photographs and diagrams on nearly every page, and color plates with 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) wonderful book that has 
everything you need to know for working with vacuum tubes in one 277 page, high quality volume! 
ee ee ee heed vc wtcrst quits snubs o Mewes fc ce Mrs POR ea ca Oe oc VoD ees. te Hin vee ts $29.95 
Make Your Own Tube Testers and Electron Tube Equipment: This book by Gary Steinbaugh (AF8L), 
an ER contributor and a professional electronics engineer, is all about understanding tube testers and 
building them, and also contains many excellent projects such as power supplies and specialty 
oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, with many 


MPEP etree TUL COIOT roc eh intrest cv coc rere cvs de « cadlas sat MMO ete oe Meck tiiae.- HUhar ces ee earache $36.25 
The Coliector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ------------ $23.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
Bvenmunc mace by Hallicratters. By Chuck Dachis (-----------pto ams ss tran ananassae $26.95 


Shortwave Receivers Past & Present: This is Fred Osterman’s long-awaited 4th edition, 2nd printing, a 
hardbound, heavy, 800-page masterpiece, more like an encyclopedia than a mere handbook! Sure to become 
a classic volume, it contains info on over 1,700 receivers from 1942 to 2013, when the book was completed. 
Includes many hard-to-find details about European EQUIPMENT. ------------------nnnnnnnnnnnmnnnmnnnnnnnnnnnnennmcnnnan $49.95 
Surviving Technology: This is our 2019 reprint Bruce Vaughan’s classic book that is all about his life in radio 
and his detailed information on building regenerative receivers. It was reviewed in the August 2019 issue of 
Electric Radio and is an all-new reprint from Bruce’s Original fileS. ---------------------------------ensnnnnnnnnnnnnnnnnn $34.95 
The Bavarian Yankee, by P.H. Thompson, is an exciting well-written, 295-page, soft-cover novel taking 


Poles, mentioning radio communications of the day. Now on close-out Sale, --------------------------=0" $6.50 
Tube Lore Il: This is the expanded, revised, and useful new edition of Ludwell 
Sibley’s classic book all about VACUUM tUDES]...........:.cceeeeeeeeeeeneeeeeeeneaeneeeneaees $34.95 
Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas (SK), a retired engineer, this book 
is packed full of valuable information about test equipment. 166 Color Pages. ------------------------nnnnnmnnn- $29.95 
Tube Type Transmitters: We have located a limited stock of this book, the second edition of Eugene 
Rippen’s excellent book on transmitters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, 
and more! Over 900 high quality illustrations with accurate descriptions and useful indexs make this a very 


MSEC VOMNIS BlUItOC. AVAIADIIEY permeusles<chieen due Main wore nonce hes Spedivlesle Claes cceddaeNenelrge o-SOgEpetp Pane cbess oe 3-¥e- $32.95 


Vintage Anthology, 2019 Edition: by Dave Ishmael (WA6VVL) is now in stock, as reviewed in the August 2019 
issue of Electric Radio in an all-new bound volume. 208 pages, topics divided into four chapters: Receivers, 
Transmitters, VFOs, and ACC@SSOSiCS------------------------nn nnn nnn nnn nnn nnn nnn $37.95 


Both volumes of Practical Radio Repair are out-of-stock and no longer available. 
The All-American Five Radio: This book is out-of-print and no longer available, sorry. 
Shortwave Receivers Past & Present has been discontinued and limited to our stock on-hand. 


Ordering Information: 
Books are usually sent by USPS Media Mail. USPS rates increased Jan. 1st, 2021 


Shortwave Receivers Past and Present, and Hollow State Design are very 
heavy and are shipped media mail for $8.50 each. 


For other books, please add $6.50 for media mail shipping for one book and $1.50 
for each additional book. Five books are shipped by media mail free to one address 
in the United States. No free shipping for overseas orders, overseas shipping has 
gotten very expensive. 
Checks and money orders by US mail are fine. 
Overseas and Canadian Orders: Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal Only: Call or Email for Details 
(We no can no longer accept credit card payments by telephone because 
of the extremely high fees we were being charged and burdensome 
restrictions placed against our web site from an overseas oversight 
company owned by the banks and credit card companies.) 
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Tube Lore II 


A REFERENCE For USERS anp COLLECTORS 


Ludwell Sibley 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69, 71; 73;°075.% Steve, “K2DKT; 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RID-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm @optonline.net 631-360- 
9011 


WANTED: R-390As. It was built to play, not 
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After being out-of-print for many years, 
Ludwell Sibley has released an updated version © 
of his classic book on electron tubes. Tube 
Lore II is an excellent reference to electron 
tube history and tube production. I was not 
able to find any tube type that is not listed! 
This new version is 288 pages of text, 102 
more pages than the original version had. 
Also included is a data CD of important 
information, one section covers deciphering 
tube date codes, most of which has not been 
available until now. The new version of the 
book covers about 13,000 (! ! ) tube types, 
plus another 4800 or so radar / microwave 
parts on the data CD. Also on the disk is info 
on very strange and unusual tube types, 
another 106 pages. 

See the “ER Bookstore” page for ordering 


information! 


sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
N1VJ, Hopkinton, RI 401-377-4912 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ, 303-324-2725, 
rodperala@ aol.com 


WANTED: Crystal Oscillator module (fits 
where clock goes) for Hammarlund HQ- 
180AX. Thanks. Byron W5FH, 
bjtatum1 @att.net or 936-545-2615. 


WANTED: Unbuilt kits by Heathkit, Knight, 
and Johnson. Gene Peroni, KA6NNR, 
POB 7164, St. Davids, PA 19087. 215- 
806-2005 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 


June 2021 


Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec39@@aol.com 

“Since 1985” 


631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 


Were you first licensed 25 years ago 


and licensed today? 


To Join or Renew, Visit: 
http://www.acwa.org/join-renew.ph 


For more information, please contact: 
om@qcwa.org 


Glenn, WA4AOS, 864-684-2956, 
glenn @dsmlabs.com 


DESIGN 


150V 


Makes it all easy 


HAVE FUN 


The Art and Science 
of Building with 
Thermatrons 


Available in the Electric Radio Bookstore! 
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Subscription Information 
Published Monthly | | 
The monthly Electric Radio mailing date is posted at www.ermag.com. 
Rates within the US: 
Ist Class Rate: $47 (mailed in envelope) 
Periodicals Rate: $36 a 


Rates outside the US, by airmail only: 
Canada: US $54 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 
cotton style with an adjustable rear 
headband and a3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$26.00, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 
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SOLEIL 


A UE RUAN ORR RR 


Try our XT-1 for matching low 
4 impedance microphones to 
~ J high impedance inputs found 

in vacuum tube transmitters. 


Sold separately 


Visit us at 
WWW.HEILHAMRADIO.COM 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
6/21 


WSADJ 


_ James Beyer 
6213 Countryside Lane 
Madison Wi 53705-1025 


NEED TO DOWNSIZE? 
CALL US TODAY! 


Estate planning for your ham, antique radio or 
audio equipment can be challenging. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 


73, David Schulman, WD@ERU 
ROCKWELL Corkins Hi seo 816-455-5520 or 913-568-3767 
SOLD FOR $2,150 david@schulmanauction.com 


www.schulmanauction.com/vintage-electronics 


